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10 Years Ago
Guests

Cover
by Bill Jack Rodgers

A paradox of modern physics is that the
closer you want to look, the bigger and more
elaborate your instrument must be. LASL
researchers and LAMPF users want to look
very close—closer than anyone has looked
before—at the nuclei of atoms themselves.

To do this, LASL scientists and engineers
designed what may be the most sensitive
spectrometer in the world, and one which is
capable of very high resolution. Achieving this
resolution requires huge magnets capable of
producing extremely uniform fields.

In December, and after years of difficult
work, the magnets were completed. There to
document their being lifted to their final
“home” in a frame at Experimental Area C
at LAMPF was Bill Jack Rodgers, ISD-1. If
all goes as planned, one of the world’s extra-
ordinary instruments will be in operation by
this summer.




SUPER

iNETS FOR A

SUPER SPECTROSCOPE

Ench by painful inch, the huge
mass suspended by 8 2-inch square
rods and hoisted by powerlul hy-
draulic jacks moved toward the
mosque-like ceiling., Lt was one of
the world’s largest magnets; its 135
tons of steel could make more than
60 Amecrican standard cars.

For all its awesome weight, its
parts had been machined and hand-
linished to diamond-like precision.
The magnet was destined to be-
come part of onc of the world’s
most  sensitive  instruments—the
high resolution spectrometer (ITRS).

It is axiomatic in designing and
building extraordinary instru-
ments, such as the 200-inch tele-

scope on Mount Palomar, that the
greater the sensitivity and resolu-
tion required, the larger the dimen-
sions and the greater the complex-
ity and delicacy of the apparatus.
Like the Mount Palomar telescope,
the HRS is designed to sec worlds
never scen before. But unlike a tele-
scope, the HRS is intended to probe
secrets not of worlds without, but
ol worlds within. So great will be
its resolving power that Los Alamos
Scientific Laboratory investigators
expect to “see” the shape of the
atomic nucleus for the first time.
On Thursday, December 18, rig-
gers  of  Southwestern  Induoserial
Jontractors  and  Riggers, Inc.,

headed by Gabe Mayr and work-
ing with a LASL enginecring team
headed by Lloyd Wilkerson, WX,
rolled the magnet from its side to
its back in Fxperimental Area C
at the Clinton P. Anderson IL.os
Alamos Mcson  Physics  Facility
(LAMPE). Two more days of
preparation followed as the magnet
was attached to the rods suspended
from the hydraulic system, which
was at the top of a temporary steel
tower crected for the lifting opera-
tion.

Finally, on "Tuesday, December
28, the painstaking ascent began.
The riggers, anxious to complete
the job so that they could return to
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How LASL’s new High Resolution Spectrometer works: a proton beam, left, enters the scattering chamber,
center, from which scattered and produced particles are channeled by giant bending magnets, right, to the

detector at the top of the frame.

their homes in time for the holi-
days, worked late into the night to
raise the magnet, then lower it to
its final resting place in a per-
manent steel frame designed to
pivot about the center of the dome.

After the holidays, the riggers re-
turned to perform the same brute-
strength, but very touchy, operation
with the second magnet, identical
to the first, but mounted above it.
Together, the permanent rack,
weighing 67 tons, and the 2 mag-
nets weigh 337 tons.

Presently, work is under way on
the installation of other com-
ponents: a scattering chamber at
the pivot point of the frame at
beam level, a detector and time-of-
{light system on top of the frame,
a water-cooling system to keep the
powerful magnets from melting
from their own heat, a high-
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vacuum system so that particles
may reach their destination unal-
fected by air molecules, and a mul-
titude of electronics and computer
hardware to control the instrument
and collect data from it.

If things proceed on schedule,
testing and calibration will be ac-
complished this spring and the HRS
should be ready this summer for
experiments by LAMPYF users from
around the world.

We Are All Scatter-Brained

Scattering is fundamental to
modcrn physics. It is the physicist’s
most useful and most used research
tool. Not only does scattering allow
the investigator to “see” very small
objects and events associated with
them, but it is the process by
which we ourselves see most objects
in everyday life.

When photons of light strike an

object, some are absorbed and
others are scattered. If the object
is transparent or translucent, some
photons pass through the material
without being scattered, others
are scattered forward through the
material—in everyday life we call
this refraction or diffusion. If the
object is opaque, photons that are
not absorbed may be scattered at
various angles—we call it reflection.
In a few cases, photons interact
with the substance itself, causing
that substance to relecase photons
of its own—we call it fluorescence.

Regardless of how photons are
scattered, a small fraction of them
enter our cyes and strike the sensors
(rods and cones) of our retinas. In-
dividual nerves, gathered in a har-
ness called the optic nerve, convey
signals from them to our brain.
There our visual “computer cen-



ters” translate the signals into some-
thing our brainsg can interpret in
terms of brightness, form, and color.
Sceing is accomplished ultimately
in our minds, which have rather
miraculously taken advantage of
the effects of scattering.

‘I'he analogy, if not perfect, in
general describes the principle by
which a spectrometer works. For the
HRS, rather than a beam of pho-
tons, a beam ol protons, diverted
from LAMPI’s main beam, is used.
“Uhe protons strike a target, typi-
cally a film or thin foil of an cle-
ment in a vacuum container called
a scattering chamber. Some protons
are scattered by the forces they en-
counter from atomic nuclei, while
others produce completely new par-
ticles in the process. A small frac-
tion of the seattered and newly pro-
duced particles will enter a vacuum
channel within the wagnets where
their paths will be bent by the mag-
ncts’ ficld so that the particles will
arc up and back toward the instru-
ment’s “retina” at the top of the
Spectrometer.

During their [light, somc par-
ticles will arc toward the outside
ol the channel because of their
grcater momentum (the product of
their mass and  velocity). Others,
with less momentum, will swing
towards an inside track. Ar the
detection  chamber, the  particles
will have separated into distinet
bands or tines, forming a spectrum
(hence the name “spectrometer™).

In the HRS, the ability to resolve
these  different bands will be so
great that what would appear to be
a single Iine in a lesser spectrometer
will appear as several distinet lines
~Dhence the term “high resolution.”
And it is this substantially higher
resolution that is expected to lead
to the uncarthing ol information
never discerned before.

At the end of rheir llight through
the magnets, parcticles will register
their passage in the detection system
at the top of the [rame in terms of
their position, velocity, and genceric
type. Ivom  these weasurements,
transmitted via an “optic neyve” to
computers, scientists can deduce a

Above, Wendell Smith, 5D-5, and Nobuyuki Tanaka,
MP-10, measure the finish on a bending-magnet polepiece
to thousandths of a millimeter. A plastic-enclosed
“greenhouse” was built to isolate the polepiece from

dust during the delicate handfinishing operation. Below,
machinists Ray McCormick, Dave Trimmer, and Joe
Arellane, all SD-1, discuss intricacies of contouring a
magnet nosepiece with Jim Spencer, MP-10.




great many facts, including the
characteristics of the nuclei that
caused the scattering in the first
place.

The elaborate vertical design was
chosen because it allows the HRS
to swing through a much wider
range than can a horizontal spectro-
meter. (‘“All spectrometers would be
vertical rather than horizontal if
space and money permitted,” says
Jim Spencer, MP-10.) It rotates on a
cushion of air on rails at radii of
8 and 10 meters, pivoting on a giant
spherical thrust bearing at the cen-
ter of the dome. The ability to
swing the spectrometer to either the
right or left of the beam is required.
When a polarized beam is used,
spin, a characteristic of particles,
will cause particles to scatter dif-
ferently right and left.

In an apt analogy of his own,
Spencer explains why LAMPI’s
proton beam is so well suited to
“looking” at atomic nuclei. In the
nether world of atomic physics
where particles behave like waves,
protons also have frequency. The
frequency of visible light is much
too low (and thus the wave much
too long) to “see” atomic nuclei.
It is as if one tried to analyze the
characteristics of a cork in the ocean
from its effects upon the patterns
of long ocean swells. However, put
the cork in a bowl and generate tiny
waves and much could be learned
by studying the pattern of waves
deflecting around it; the frequency
would be appropriate to the size
of the target. The frequency of a
particle is dependent upon the
energy imparted to it; at 800 MeV,
the energy of the LAMPF beam,
the frequency of the proton be-
comes high enough (and the wave
short enough) to be superbly
matched to its nucleonic targets.

However, protons will not be the
only particles used with the HRS.
Pions and kaons, shortlived and
engimatic particles, will be pro-
duced and studied in certain ex-
periments, while deuterons, tritons,
alpha particles, and other long-
lived particles will be produced
in others.
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From the inception of LAMPF,
it was recognized that a High Reso-
lution Spectrometer would be the
perfect mate for LAMPF’s high-
intensity proton beam; indeed,
without such a grandly conceived
instrument, the beam would never
achieve its full research potential.
Thus, the domed amphitheater,
whose roof is now covered with
10 to 12 feet of soil as shielding
against particles that go astray, was
built as an integral part of the
whole facility.

Building the extraordinary in-
strument itself, it was also recog-
nized, would take some time, money
(about $114 million), and doing.
Many groups contributed to the
design and construction, with spe-
cialized tasks for the magnetic and
mechanical design being assigned
to the University of California at
Berkeley.

Shepherding the project as far as
the physics and design of the HRS
were concerned were Spencer and
Henry Theissen, MP-10 group
leader. Among their early decisions
was one to use conventional rather
than superconducting magnets.
While the energies would be at the
upper limit that conventional mag-
nets could handle, they were never-
theless manageable. Taking the
superconducting  “route”  would
have entailed additional time and
money with less certainty as to the
outcome.

Participating in the setting of
performance specifications from the
outset was the LAMPF Users
Group. More than 6 years ago, a
committee negotiated these speci-
fications with Louis Rosen, MP-
Division leader. Later some of the
components were fabricated at user
laboratories around the country.

And users worked shoulder to
shoulder with LASL personnel.
Tom Kozlowski, Brookhaven Na-
tional Laboratory, Philip Varghese,
University of Oregon, and David
Madland, formerly University of
Minnesota (now T-2), worked
around-the-clock with Nobuyuki
Tanaka, MP-10, making flux-field
and physical measurements vital to

pinpointing problems and finding
solutions.

In 1972, the first magnet had been
completed by North American
Rockwell and delivered to Experi-
mental Area C. The coils and
power supplies were also on hand,
and the spectrometer frame had
been finished. Assembly of the first
magnet and later measurements,
however, revealed some ill-defined,
but significant, problems. With the
development of a water leak in the
magnet, it was decided early in the
summer of 1974 to disassemble, re-
work, and, in some instances,
modify the magnet polepieces.

In reworking the polepieces,
Wendell Smith, SD-5, Tanaka, Mad-
land, and Wilkerson faced a task so
demanding that many said it
couldn’t be done. The LASL “can-
do” team did the job in six weeks.
Meticulously, they handsanded the
polepieces so that they would fit
together with a separation of no
greater than 2 thousandths of a
millimeter.

Not to be outdone in accomplish-
ing the “impossible,” LASL’s Shop
Department contoured 1-meter iron
noscpieces (critical pieces placed
at the entrance and exit of each
magnet) so that the field boundaries
they establish are held within a
tenth of a millimeter. Accomplish-
ing this feat were Al Zerwas, alter-
nate Shop Department head, and
Gordon Anderson, Danny Brandt,
Leroy Wampler, Joe Arellano, Ray
McCormick, and Dave Trimmer,
all SD-1.

And there were other intricate
tasks accomplished, such as engi-
neering and “tuning’ the beam line
with its 25 magnets, and perfecting
a million-watt power system to op-
erate the beamline and the HRS.

Although the problems were at
the limits of technology, and, in
many instances, unprecedented,
LASL personnel “put it all to-
gether.” With understandable ex-
citement, LAMPF users from
around the world are anticipating
conducting experiments with an
extraordinary instrument to gain
new insights to worlds within, 4%



At laeft, Stella Fernandez, H-5,
tests air for carbon monoxide
generated by diesel engines
in the enclosed HRS area.
Above left, as the first bending
magnet is rolled 1o a lifting
position, riggers check to see if
its cradle is bending under the
tremendous  weight.  Above
right, o view from the tfop
doesn’t seem to bother vertigo-
proof riggers. Below right, the
first magnet is now in an up-
right position, ready for hoist-
ing. Below, some of those in-
volved with the HRS, some of
them for years, watch the tick-
lish lifting operation. left to
right: Nobuyuki Tanaka, MP-
10; Darrel Blankenship, MP-10;
Cecil ~ Stark,  MP-10;  Ray
Maestas, P-11; Dave Hodgkins,
MP-10; Gene Encinias, MP-10;
Jessie Barnhart, MP-10; and
Lloyd Wilkerson, WX-4,
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Max Winkler, M-1, adjusts laser beams fo form o holographic image, in the process creating extraneous patterns of the

whorls that one might see on the holographic film itself. The method gives LASL researchers a simple, inexpensive way of

viewing graphic computer output in 3 dimensions.

DECEPTION IN 3-D

computer info making honest-fo-gosh

holograms for science and profit.

Natural is better, And what
could be more natural, and there-
fore better, than viewing a complex
mathematical statement not only
graphically, but in 3 dimensions,
just as we perceive real-life objects.
With such a 3-dimensional repre-
sentation, as in recal life, one can
look at a subject from various
angles, easily discover meaningful
detail, and subconsciously get a feel
for proportions and relationships.

In computer usage, such 3-dimen-
sional displays can often replace
rcams of computer printout requir-
ing hours, sometimes days, of subse-
quent study by a rescarcher to find
the same meaningful detail. And



unless he has an unusual feel for
mathematics, the rescarcher may
not so veadily comprehend the re-
Lationships represented by numbers
printed on paper,

The most recent, sophisticated,
and convincing technique for de-
picting an object in § dimensions
is holography. ") 'he name was coined
in 1947 by holography’s inventor,
Nobel privewinner Dennis Gabor,
from Greek words meaning “the
whole message.” And indeed holo-
graphy does deliver the whole nies-
sage or close to it. 1f you look at
a hologram ol a chessboard and its
pieces {from a lixed vantage point,
you will perceive the image in 3
dimensions through the stercoscopic
system by which your 2 eyes and
brain pereeive depth and distance.
But that is not the only way in
whichh you perceive the third di-
mension. You also perceive depth
and distance by moviug your van-
tage point; your brain ingegrates
the differing images. It is the re-
markable and unique property of
holography 1o give you these same
changing perspectives as you change
your vantage point. If you were to
move your head about as you looked
at the hologram of the chesshoard
and its picces, the lines on the chess-
board would ehange angles and the
picces would shifc their relative
positions just as they would if you
were sitting at a chesshoard and
moving  your head about. Holo-
graphy alone allows you to look at
a B-dimensional image “Irom  all
angles.”

Gabor’s holography, invented be-
fore the laser was developed, em-
ploys clectron waves and was de-
signed  for  clectron  microscopy.
This  specialized  application  did
not  receive  widespread  popular
notice at the time. In 1963, how-
cver, Emmete Leith and Juris Upat-
nicks of the University of Michigan
used then-new lasers to make holo-
grams ol ordinary subjects, and
holography made the headlines.

In  oversimplified  terms, holo-
graphy is based on the physics of
wave interference, as scen when 2
pebbles are thrown into a pond.

When the resultant waves mect,
extra-high “peaks” and extra-low
“valleys” arve formed with infinite
sradations between—-an interference
pattern. Lascr light, because it is
monochromatic and coherent, pro-
vides the type of uniform, “pure”
wives necessary for holography. By
splitting a laser beam so that onc
portion falls directly on {film and
the other shines on the subject with
some of ity light reflected back to-
ward the same film, interference
patterns are created and recorded
on the [ilm. Direct a laser beam
(or ordinary light, for that matter)
in the proper  direction  back
through the developed film and
the recorded interference patterns
will reconstruct the image with all
tts remarkable 3-dimensional prop-
erties. Notable features of holo-
graphy are that no lenses arc used
to focus the image and the holo-

gram does not look like a conven-
tional photographic negative, but
like a piece of accidentally fogged
hlm with no image on it but per-
haps some faintly visible whorls.

Creating a hologram using ordi-
nary subjects today is a simple, al-
most routine procedure. Ilowever,
gencrating a holographic image by
a computer is a horse of quite
another color.

Looking at holograms in another
way, they are actually storchouscs
for astronomical amounts of infor-
mation (and arc used as such in
some industrial applications). Spe-
cial and very complicated codes
must be used for computer-gener-
ated holograms, and cven the huge-
capacity, ultrafast computers of the
Los Alantos Scientific Laboratory’s
Central Computing Facility (CCI)
would be required to labor long
and perhaps with some difficulty

Winkler, Don Dickman, C-3, and Jim Newell, C-4, place
equipment so that a split laser beam will form an interference
pattern—the principle upon which holography is based. The
table rests on air cushions to eliminate vibration.




“The deception that is

perpetrated . .

. is that

the computer doesn’t

‘hnow’ that it 1s

making a hologram.
It ‘thinks it is just
routinely making a

series of 2-dimensional

diagrams .
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to produce the enormous output
required to create a true computer-
generated hologram. In addition,
the computer would have to be
interfaced with a laser/holographic
system to form the hologram itself.
For these reasons, the technical
problems are formidable, it takes
too much time, and the costs are
very high, which is why computer-
generated holograms so far have
been restricted to laboratory demon-
strations.

Pondering these hard facts of life,
yet desirous of joining modern com-
puter technology with holography,
Jim Newell, C-4, Don Dickman,
C-3, and Max Winkler, M-1, came
up with an innovative method that
is a snap for present-day computers
to handle, uses simple, low-cost, off-
the-shelf laser and holographic
equipment, and, as the trio cheer-
fully admits, involves some clever
deception.

Slicing Numbers Like Cheese

While producing holograms is
extremely difficult for computers,
producing ordinary 2-dimensional
figures for recording by conven-
tional photography on 385-milli-
meter filmstrips is not. LASL's CCF
has long had computer systems that
generate 2-dimensional graphic dis-
plays in a fraction of a second, and
automatic photographic and pro-
cessing equipment that turn out
thousands of feet of filmstrips daily
at pennies per frame.

Given the proper input, com-
puters can just as easily and almost
as rapidly churn out a series of 2-
dimensional cross sections of a 3-
dimensional solid. It's like slicing
a piece of cheese of cubic, cylindri-
cal, spherical, conical, or whatever
shape. Reassembling the slices re-
constructs the original solid form.

In the same way, a series of
computer-generated 2-dimensional
diagrams can be assembled to give
a clear picture of the 3-dimensional
mathematical statement which they
represent. The deception that is
perpetrated in the case of a series
like this being later used to make
a hologram is that the computer

doesn’t “know” it is making a holo-
gram. It “thinks” it is just routinely
making a series of 2-dimensional
diagrams, which it does easily in
seconds at very low cost.

From 2-D to 3-D

With a film strip of 15 or so
[rames of these “slices” in hand,
what next? Thanks to another un-
usual property of the holographic
process—the ability to record a num-
ber of images on a single film with
no loss of the holographic effect—
all that is required is to make mul-
tiple exposures from the filmstrip
on a single piece of film.

Almost all, that is. Each frame
on the film strip must be exposed
at a precalculated distance from the
film plane that is greater than for
the previous frame. The illusion
when the hologram is viewed then
becomes one of parallel planes re-
ceding back into space. One de-
monstration hologram presents an
illusion similar to viewing a wire
phonograph-record rack from one
end.

One surprising phenomenon as-
sociated with holography can be
put to good use. The hologram can
be “flipped” and, instead of the
image appearing to be behind the
film plane, it rather eerily appears
to be floating in front of the film
plane. A viewer can then take a
piece of frosted glass and mani-
pulate it in the image area to iso-
late a particular “slice” of the
“mathematical cheese” for more de-
tailed inspection.

Other unusual characteristics of
holography may also be put to good
use. For instance, 2 or more holo-
grams can be sandwiched and
viewed (so long as the light is ade-
quate to pass through the “sand-
wich”) with the resultant image
being a 3-dimensional composite of
the holograms. And by rotating the
holographic film during the mul-
tiple exposure process, the image
of an object can appear to move as
the viewer later moves his vantage
point—useful for such tasks as
watching a simulated laser pulse
moving down a tube.



To better demonstrate holography for The
Atom, the investigators set up a laboratory
laser system. At left in the photo above, a
holographic image is created. Compare that
image with the one directly below it, which
was made from a slightly different vontage
point, and you'll see that different perspectives
are shown. Holography is unique among
stereoscopic systems in that subjects appear
different from various angles, as they do in
real life.
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Above left, Newell sets up o portable viewing unit—and unwittingly provides quick-thinking photographer Bill Jack

Rodgers, ISD-1, with an unusual picture opportunity through the magnifier. In kindness, The Atom shows Newell as he
really looks in the photo below it. At right, Dickman wheels a viewing unit down a corridor to a user.

What Newell, Dickman, and
Winkler have accomplished, as they
explain it, is not the difficult and
costly generation of holograms di-
rectly from computer, but the
simpler, cheaper construction of
holograms from conventional com-
puter output, which is why they
titled their informal LASL report
“Synthesis of Holograms from Com-
puter-Generated Output.”

To operate the system, no more
than competent computer program-
ming and the setting up of the
laser/holographic equipment with
some care are required. The tech-
nique of moving back successive
frames of a series during exposure
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is simple and easily learned. Thus,
little indoctrination and training is
required—an advantage appealing
to management in these cost-con-
cious days.

Putting Holographs to Work

Numerous applications, limited
only by imagination, can be made
of these synthesized holograms from
simple building designs to abstract
theoretical studies. A typical appli-
cation is examining the structure of
molecules and crystals—from all
angles.

To make the method readily
available to Laboratory users,
Newell, Dickman, and Winkler
have built mobile viewing units,

mostly with stock items (including
a dimestore magnifier), that can be
rolled to a user’s office. Costs of the
first 2 units were less than $150
each, and Newell believes that, with
further refinement, costs can be
brought down to the neighborhood
of $50 each.

As more and more LASL re-
searchers learn how to capitalize
on the system’s unique capabilities,
more and more applications may
he discovered. To its developers,
the future of synthesizing holo-
grams from computer-generated
output appears as bright as the
laser beams by which the holo-
grams are made. &



short subjects

Honors: Joln Clark, presently a rvescarch as-
sistant at the University of California, Berkeley,
and Richard Presten, 16, have been awarded .
Robert Oppenheimer Rescarch Fellowships. The
fettowships ave awarded by the Los Alamos Scien-
tilic Laboratory to outstanding recent rectptents
of doctoral degrees in science or science-related
fields and are for onc.year terms that may be
rencwed for a second and possibly a thirvd year.

Clark will reccive his Ph.D. in physical chem-
istey from the University of California, Berkeley,
i June. e is @ member of Phi Beta Kappa and
has received undergraduace awards as both the
outstanding chemistry major and the outstanding
physics major. He will work in 1.-Division.

Preston received his Ph.D. i physical chemistry
from Yale University in 1972, has conducted re-
scarch as a postdoctoral fellow at the University of
California, Berkeley, and is & member of Phi Beta
Kappa. Preston will continue to work in T
Division.

Peter Carruthers, T-Division lcader, was ve-
cently clected by members of the Division of
Particles and Fields of the American Physical
Socicty to the Executive Committee of that divi-
ston. Carvruthers has also been appointed to the
Physics Advisory Panel of the National Science

Foundation.

The Los Alamos Scientific Laboratory is now
accepting applications for the Seprember 1976
class of its Machinist Apprenticeship Program.
Interested men and women should apply at the
LASL Personnel Department by 5 pon., February

97, 1976,
&k

From ERDA: Charles Llitel, president of a
Washington-based private rescarch institution anc
former president of the University of California,
has been elected Chairman of the General Ad-
visory Committee to ERDAL Hitch served as presi-
dent of the Universivy of California from January
1968 to June 1975.

I, Gilman Blake, a physicist at Los Alamos {romn
1944 to 1946, has been named assistant director for
Policy and Planning, Division of Geothermal
Fnergy. Blake scrved in management positions in
privatc industry, later held government posts
including that of Senior Policy Analyst, Science
and Technology Office of the National Science
Foundation.

Thomas Clark has been appointed deputy man-
ager of the Albuquerque Operations Oflice. Clark
was previously an executive assistant in the Office
of the Assistant Administrator for Nuclear Energy,
Washington, D.C., [rom the time ERDA was
cstablished in January 1975. From 1963 to 1975,
Clark held various positions with the U.S. Atomic
Energy Commission’s Division of Military Ap-
lication.

%

Retirements: George Allen, WX-3, lead oper-
ator; ;Elizabel:h Tynan, C-1, ¥DP assistant shift
supervisor; Charlotie Plaff, W K-7, detonator tech-
nician; John Furchner, -4, stalf member; Joseph
P. Doberty, SD-5, laboratory machinist; Mabel
Peek, AO-2, junior accountant.

g

Dwight Young, a LASL stall member from
1941 1o 1959, died December 24, 1975, ac the age of
83 in Illinois. Young was a colorful personality
well-known for his versatility and individuality.
On his vetivement, the “Community Affairs News”
described him as “a carpenter, l)hol:()gr;lphcr,
handyntan, archeologist, cook, meteorologist, poct,
and sell-made physicist.” Tle was nicknamed “The
Flermit of Pajarito” when he lived for several
years in a log cabin to be neay ruins he was cx-
cavating in Pajarito Canyon. Among his exploits
was “hone-building” a low-cost reactor as a neu-
tron source for experiments he was conducting,.
Among his survivors arc one daughter, three sons,
and several grandchildren and great grandchil-
dren. He had lived in Caney Creek, Pexas, until
shortly before his death,

e

Deaths: Lynn Staker, J-6 (NTS), liaison cngi-
neer.
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Photo Shorts

It's an ill wind that blows nobody good,
and Los Alamos’ balmy winter weather
allows continuing construction
unhampered by snow and cold. At the
National Security and Resources Study
Center, top photo, workers smooth
concrete by afternoon light.
Completion is planned for early

fall. In the middle photo, the

large “anthill’” is actually soil banked
for radiation shielding over the
Weapons Neutron Research Facility,
completed in January. Installation of
equipment is in progress. Below,
construction of the new Plutonium
Processing Facility on Pajarito Road
has progressed to the point where
security inspection stations are now
being built.
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Unfortunately, there were no scenes
like this during January in Los Alamos.
Kerry Wilson, H-8 meteorological
section, reports only 1 inch of snow
(equivalent to .08 inch of rain) fell on
Los Alamos during January. This barely
exceeded the snowfall of the very dry
January of 1970, but amounted to
only 1/15 of the snow that fell on Los
Alamos in Janvary of last year, Wilsen
attributed the dry spell to the Pacific
high being exceptionally strong,
preventing Pacific storms from entering
the North American continent. The
same phenomenon is respensible for
California’s severe drought.

Putting our best cnergy foot forward
at the national meeting of the
National Society of Professional
Engineers held January 19-23 at the
Hilton Inn in Albuquerque ore Roland
Pettitt, Q-22, Willium E. Waod, Q-DO,
and Roger Westcott, Q-DO. The
display they're assembling depicts
LASL’s many energy programs.,
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A scale model of Mauna Loa on the island
of Hawaii erupts as hot wax begins
emerging from a vent in the first picture,
flows part way down the voleano’s slope
in the second, and reaches the environs of
the oceanside city of Hilo in the third.
Operating the controls are Joe Neudecker,
WX-8, and Roberta Widdicombe, summer
graduate student. I don't think we'll wipe
out Hilo,” Neudecker had earlier
predicted. They didnt.

The earth shakes ominously, smoke billows
faster from the distant cone, and then the towering

volcano erupts. Clouds above it are bathed in

eerie orange light as glowing lava flows irresistibly
down the volcano’s sides, moving boulders, top-

' I pling trees, and causing all things combustible in
® its path to burst into flames.

Such is the popular conception of a volcanic
eruption, although vulcanologists are quick to
point out that there is a great deal more to a
volcanic eruption than that, and that all volcanoes
do not erupt in the same way. But, at the same
time, they add that a major eruption can be more
violent, more destructive, more dangerous—and,
in its own terrible way, more beautiful—than even
words like these can describe.

History has recorded many spectacular volcanic
disasters—Mount Vesuvius, Krakatoa, and Mount



Fina, to naine a few of the better known. The
threat posed by volcanoes appears no less today
than it was yestevday., Many geoscientists believe
that recent activily in the Hawaiian Islands and of
Mount Baker in the state of Washington indicates
that these areas may be on the verge of more
frequent voleanic eruptions and  potential  dis-
agters.

Which is why Group (321, which deals in all
phases of geoscience with special emphasis on
vulcanology for possible geothermal and subter-
rene application (The Aiom, Sept.-Oct. 1974),
befieves that the question of lava flow—its predic-
tion and possible control- s more urgent than
many realize.

T'o find some answers in a simple, straightfor-
ward way, Group Q21 came up with a stple,
straightforward  technique:  scale-model  simula-

tion. By making a very accurate topographical
scale model of a volcano and the terrain in its
vicinity, and then cjecting a viscous fluid, such as
hot wax, from the volcano’s vents, investigators
could sce for themselves just where and how far
the lava would flow.

‘The subject chosen for this scale-modelling was
Mauna Loa, some 35 miles from the city of Iilo
on the island of IMTawaii, because that volcano,
judging by very recent activity, appears to be a
likely candidate for large-scale cruptions in the
foresceable future. Man-made barriers to alter
lava {low have been successful in other areas;
Group Q-21 would like to study the feasibility of
this type of control for Mauna Loa, in addition to
conducting other studies such as determining safc
sites for tapping the magma chamber itsclf as a
source of geothermal encrgy.
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The project appealed to Roberta Widdicombe,
a summer graduate student from the University
of New Mexico. With the assistance of David
Mann, Q-21, she investigated ways to build a scale
model of Mauna Loa to the accuracy required, and
began work last summer. To duplicate the exact
slope and contours of Mauna Loa and surround-
ing terrain, metal tubes were cut to lengths cor-
responding to elevations shown on a topographic
map. These were used as jigs through which
color-coded nails were hammered into a plywood
base until the heads were flush with the tops of
the tubes. An aggregate of coarse sawdust, plaster,
paste, and glue was rough-filled as a base between
the nails, followed by a similar, but finer, finish
coat carefully smoothed to be flush with the heads
of the nails. The whole 12-by-14-foot model was
then realistically painted.

As this work progressed, Joe Neudecker, WX-8,
and John Buchen, E-4, designed and built a
reservoir and pumping system for ejecting hot
wax. The mechanism provides temperature,
volume, and rate-of-flow controls, and has tubes
leading to the 4 vents of the volcano so that it can
be made to erupt in a variety of modes.

Roberta found the project fascinating, but
more time-consuming than she had anticipated.
She worked on it all summer right up to the
moment when the model with the hot-wax me-
chanism installed was operated for the first time
on December 19. With some 40 spectators watch-
ing, a switch was closed, the volcano did its thing,
and the “party” was a success.

Group Q-21 views the completed model with
satisfaction and is beginning a series of studies
with it. The model complements, but does not
replace, computerized modelling of volcanoes.
“Both methods have their advantages,” says Tom
McGetchin, Q-21 group leader. “The scale model
gives us an opportunity to spot details and ask
questions, so to speak, that may not be apparent
in computer simulations.”

If the Mauna Loa scale model proves as useful
as Group Q-21 believes, the group hopes that scale
models of other volcanoes, especially of those in
proximity to inhabited areas, can be built.

And if Mauna Loa, which showed activity as
recently as July of last year, becomes active again,
Roberta Widdicombe’s painstaking work last
summer could be more timely and valuable than
she could have known. £
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Above, Roy Norris and Richard Renfro,
both Q-23, make last-minute adjustments
on the hot-wax pumping system they
helped build prior to loading for delivery
as Joe Neudecker, WX-8, watches. Below,
Roberta Widdicombe and Tom McGetchin,
Q-21 group leader, check details on the
scale model.

‘Aw, shucks,” says Roberta, ‘it was
nothing!” as she receives a round of
opplause from LASL personnel ot the
scale model’s first performance. Roberta
could not complete the painting of the
light area on the model before the un-
veiling, but the “party” went on anyway.




Johann Stoyva, University of Colorado,
talks about stress and biofeedbock ai
LASL colloguiura on Dec. 17.

Onc hundred and fifty years ago,
85 per cent of deaths resulted [rom
communicable discascs: smallpox,
syphilis, and the like. As the science
and medicine of the times assaulted
communicable discases with mournt-
ing success, the industrial revolu.
tion was, unbcknownst to its cre-
ators, generating the conditions for
a new genre of ailments stemming
from stress. Today, 50 per cent of
deaths are atiributable to cardiac
and wvascular ailments which, in
turn, arc frequently associated with
stress. Interestingly, excessive choles-
terol in the blood may not be quite
the archvillain as currently be-
lieved, Until time changed a life-
style, the inhabitants of a small
town in Pennsylvania subsisted on
a very high-cholesterol dict, yet few
deaths were attributed to cardio-
vascitlar  causes. ‘The population
lived in a relaxed, securc, and,
therefore, largely stress-free manner.
When stress and high levels of cho-
esterol are both present in a person,
however, look out!

That modern American life, cs-
pecially in such an achicvement-

speaking of stress

motivated and highly organized
place as the Los Alamos Scientific
Laboratory, produces stress is no
surprise, ‘T'he manifestations of
stress are many and affect those
vulnerable to it in onc or more
ways. Anxicty, depression, migraine
headaches, high blood pressure,
gastric  disturbances, sexual and
family problems, alcoholism, drug
dabuse, and suicide are some of the
principal unwanted products.
There are those who believe the
list could be lengthened o include
a great many ailments and discases
not commonly linked to stress
today.

If stress is not only a fundamen-
tal medical problem, as many be-
lieve, but a matter of widespread
personal concern, then it is under-
standable  that a colloquium  at
L.ASI. on December 17 was unusu-
ally well attended. Speaking on
stress and recently developed ways
to deal with it was Johann Stoyva,
psychologist in the Department of
Psychiatry at the University of Colo-
rado Medical School and cditor of
a new journal, Biofeedback and
Self Regulation, What he had to
say was not only of objective sci-
entific intcrest, but for many in
the auditorim held deeper and
rmore intimate meaning,.

As Stoyva remarked, “In our so-
ciety, we have placed a great deal
of cmphasis on cflort and achicve-
ment, and this is necessary. How-

ever, we have largely ignored stress
and how to cope with it so that we
may also live healthier, longer, and
happicr lives.” Many heads in the
audience nodded unconsciously in
agreement.

Of Mind and Body

Man has long known that the
mind can influence the body and
vice versa, although he has not
always becn able to explain this
relationship and the mechanisms
involved. Schools of thought and
practice of Lastern origin sceking to
understand and manipulate mind-
body relationships, such as yoga and
transcendental meditation, are typi-
cally clothed in a mysticism repug-
nant to many traditional Western
scientists, And to the discomfiture
of scrious Western  investigators,
biolcedback is often mistakenly as-
sociated with psychic phenomena
such as clairvoyance, “talking to
plants,” and the like.

In recent years, a nonmystical
and more systematic approach to
understanding mind-body relation-
ships, called  biofcedback, has
cvolved which relies on Western
techniques. Electronic instruments
are uscd to measure faint voltages,
temperatures, and other bodily
signals, "Chese, in turn, are trans
lated into visual or audible signals
that can be read by the subject. By
monitoring his own body signals,
the subject can learn to regulate
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the particular bodily function in-
volved. Associated with this learn-
ing process is a state of mind difh-
cult for even articulate investigators
to describe. It is called “passive voli-
tion,” which is a conscious but re-
laxed state during which no dis-
ciplined reasoning takes place. Or,
put another way, you can’t con-
sciously command yoursell into this
state—you must train yourself to
drift into it.

Once in this state, many subjects
are able to regulate a number of
bodily functions, including many
which researchers until recently
thought were impossible to control,
such as body temperature in specific
areas, blood pressure, and pulse
rate. While biofeedback is a physio-
logical rather than a psychological
approach (the underlying cause of
stress is not addressed as it is in
psychiatry or psychology), it none-
theless seems to work both ways for
many subjects. The mere act of con-
trolling bodily functions scems to
relieve psychic stress to some degree
for reasons not yet clearly under-
stood.

While biofeedback is not uni-
versally recognized as a true dis-
cipline, a growing number of sci-
entists and physicians are at the
least open-minded on the subject
and at the most are actively in-
vestigating it and using some of its
more tested techniques clinically.
The recently formed National Bio-
fcedback Research Society now
numbers about 1000, with mem-
bership consisting mostly of phy-
scians, psychologists, and scientists.
Research and application is in
progress at a number of universities
and respected medical facilities.

Perhaps the major obstacle to bio-
feedback’s unquestioned acceptance
as a true discipline lies not in its
methodology, but in the matter of
reproducibility—a cornerstone of
Western science. A physics experi-
ment, for instance, can always be
reproduced given the same condi-
tions. The same conditions cannot
exist from experiment to experi-
ment in biofeedback because the
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“targets” are humans. Humans vary
in their physical, mental, and emo-
tional states from day to day, even
from hour to hour. And with dif-
ferent human subjects, by defini-
tion, the conditions cannot be the
same. Some humans do not even
generate a detectable alpha wave,
a particular brainwave associated
with a relaxed, drifting state of
mind.

Nonetheless, biofeedback has
scored impressively high “batting
averages” in a number of applica-
tions. For example, 80 per cent of
migrainc-headache sufferers who
learned to raise their hand tempera-
ture through biofeedback tech-
niques at the Menninger Founda-
tion in Topeka, Kansas, reported
that their pain had been eliminated
or greatly reduced. It is surmised
that because bodily temperature
and the dilation and contraction
of blood vessels in the brain are
both regulated by the same nervous
system which regulates all bodily
functions, controlling one function
beneficially affects the other.

Biofeedback at LASL

The nationwide interest in bio-
feedback has, perhaps inevitably,
found its way into LASL, where in-
tense scientific curiosity is a way of
life. An informal group varying
from 10 to 25 LASL personnel and
Los Alamos townspeople has been
in existence since 1974. The group
meets on many Fridays during the
Iunch hour at the South Mesa cafe-
teria and from time to time in
evenings at members” homes. Mem-
bership cuts across division lines
and encompasses all walks of pro-
fessional life from administrative
to technical to postdoctoral staff
members. Motivations range from
simple curiosity, to the desire to
achieve better scll-understanding,
to employing biofeedback toward
the relief of stress effects upon them-
selves or members of their families.

Because there is no official pro-
gram for biofeedback rescarch at
LASL at present, the group has
“passed the hat” among themselves

to purchase some equipment, while
a few members, skilled in elec-
tronics, have made their own equip-
ment, which they frequently share
with other members. The equip-
ment available to members consists
of 3 basic units; an electroencepha-
lograph (EEG) to measure brain-
neural voltages in microvolts, an
electromyograph (EMG) to mea-
sure muscle-ncural voltages, an in-
dex of muscular tension, and a
temperature  monitoring  device.
The EEG is the most fascinating
to observe as brainwaves from the
subject are translated to an audible
“squéal” of varying frequency. For
the first-time observer, it is an eerie
feeling to realize that one is listen-
ing to a brain in operation.

Especially interested in biofeed-
back as a clinical technique is James
Brown, program coordinator for the
Los Alamos Council on Alcoholism.
“There is convincing evidence that
many alcoholics are more vulner-
able to stress than nonalcoholics.
The world acts upon them with
greater impact than upon others.
Presumably, they become depend-
ent upon alcohol to dull the effects
of stress. If they can learn to relieve
stress cffects through biofeedback
techniques, then perhaps their de-
pendence upon alcohol can be re-
duced or eliminated,” Brown says.

Although Brown has not em-
ployed biofeedback clinically to
date, he plans to begin using bio-
feedback techniques this winter
with selected clients who are refer-
red to him by physicians.

Both he and his wife, Molly
Brown, E-DQ, are active members
of the LASI biofeedback group.
Other LASL personncl currently in-
volved include Dale Holm, H-6, Bill
Jarmie, P-9, John Manley, con-
sultant, Helen Fuller, WX-5, Bob
Lanter, WX-6, Al Koehle, E-3, Kirk
Smith, P-9, and Martha MacMillan,
wile of Don MacMillan, WX-b.

During their luncheon meetings,
members occasionally hook up
equipment to subjects, counsel each
other on equipment use, discuss
latest research findings from other



James Brown, Los Alamos Council on Alcoholism,

o

adjusts sensors placed on his wife, Molly Brown,

E-DO, for a hiofeedbuck demonstration during a lunch-hour meeting at the South Mesa Cafeteria.
Watching, left to right, are Kirk Smith, P-9; Bill Jarmie, P-9; John Manley, consultant; Jon Sollid, L-1;
Dale Holm, H-6; Al Kochle, E-3; and Bob Lanter, WX-6.

institutions, and report on personal
experiences. One member reported
that his wile, a long-time suffercr
from migraine headaches, had ob-
tained considerable velief from this
ailmeni through biofecdback and
had become less dependent upon
medication. Another discussed evi-
dence  from another institution
showing that biofeedback seemed to
be cffective for a large number of
cases involving muscular control
ranging {rom cpilepsy to making
muscles in various parts of the body
operative which had been  para-
lyzed for long periods of time. And
a third member commented on
some cvidence that stress-free  in-
dividuals scemn to have a greater
resistance  to  bacteriological and
viral discascs, and speculated rhat

biofeedback might prove cffective
i preventing communicable dis-
rases, including  certain types of
cancer, not usually thought of as
associated with stress.

T'he group has proposed, in an
informal way, that LASL could
profitably involve itsell in biofecd-
back in 8 ways: as a devcloper of
sophisticated electronic biofeedback
cquipment for other institutions,
thus capitalizing on the special ex-
pertise LASL has acquired in de-
signing  innovative and advanced
instrumentation; as a uscr for cer-
tain personnel health problems at
LASL iwself; and as a contributor
ol new knowledge to the scientific
community at large through origi-
nal rescarch.  Realistically,  the
group acknowledges that in a lubor-

atory such as LASL, grounded in
traditional physical sciences, an
established funded program may be
some time in coming.

Yet, group members also point
out that LASL. has cxpanded far
heyond strictly physical research in
a number of ficlds: biology, en-
vironmental sciences, and occupa-
tional safety and health, to name
a few. With 1LASL’s arcas of intcrest
continually expanding, it may not
be all that farfetched that LASL
will someday consider biofeedback
a logical field for research and de-
velopment.

If and when that day comes,
LASL will ind a de facto interdis-
ciplinary group already in cxistence
and more than willing to continue
its investigations. @
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On Monday, January 5, Darrel
Douglas, section leader, John
Pritchard, alternate section leader,
and Alan Hack, all H-5 (Industrial
Hygiene) and members of that
group’s respirator section, arrived
at the Sheraton Inn Washington-
Northeast, New Carrolton, Mary-
land. Not only were they the pro-
ducers and cast of a new and un-
usual roadshow, but, of necessity,
the stagehands and grips as well.
They spent the day unpacking their
props for the §-day production that
was to follow.

It was not the first of the “road
company’s” shows, Since October,
members of the group have
“played” in Denver, Chicago, and
Pittsburgh. But it was one of the
more important. In addition to
representatives from industry and
nuclear plants, a sizeable turnout
of Occupational Safety and Health
Administration (OSHA) officials
from nearby Washington, D.C., was
expected. Hopefully, LASL’s 3-day
“Respiratory Protection Program
and OSHA Training Course”
would convince OSHA personnel of
the importance of a course of this
type.

The H-5 respirator section has
held similar training courses at the
Los Alamos Scientific Laboratory
since April, 1973 (The Atom, Sep-
tember 1973), but with the almost
explosive growth in standards and
regulations and the need of in-
dustry everywhere to understand
and use respirators on an increas-
ing scale, LASL investigators had
concluded that Laboratory sessions
were no longer sufficient; the infor-
mation and instruction had to leave
“The Hill” and get out in the field.

Attracted by both the “smell of
the greasepaint and the roar of the
crowd” and the special importance
of this particular presentation,
The Atom editor Jack Nelson and

Heading for their 3-night “stand” near
Washington, D.C., are LASL's respirator
“troupers” Daryl Douglas, Alan Hack,
and John Pritchard, all H-5.



photographer Bill Jack Rodgers,
both ISD-1, flew to Washington to
catch up with LASL’s troupe and
bring back a first-hand account of
what went on.

The Atom stallers joined the
“audicnce” at the Sheraton during
the closing minutes of the first-clay
session and learned there had been
39 registrants: 28 from OSHA, 6
from the National Institute for Qc-
cupational Safety and Health, and
[0 from nuclear power plants and
industry. Lach had paid $290 for 8
full days of lectures and hands-on
demonstrations, a manual ar least
3 inches thick, and $ luncheons.

As a matter of practical defini-
tion, respirators are devices ranging
from throwaway cloth and paper
nuisance dust masks, costing less
than $1, 1o claborate sclf-contained
breathing  sysiems complete with
“astronaut”  suits, costing scveral
thousand  dollars, that protect
wearers against hazardous particles
and gases.

The use of respirators dates from
antiquity and they have been com-
mon in mining and not entirely un-
known in other industries since be-
fore the turn of the century. Yt is
only in recent years, however, that
respirators have become one of the
“hottest” items in the growing and
increasingly complex field of oc-
cupational health and safety.

From Pliny to OSHA

In the days of the Roman Empire,
Pliny (A.D. 2879y wrotc of mincrs
wearing loose-fitting animal blad-
ders for protection against  red
oxide of lead. Some 100 years later,
the respirator had been irmproved
with a sack-cloth filter, according
to the Roman writer, Julius Pollos
(AD. 124-192). Almost 1400 years
later, Leonardo da Vinci (A.D. 1452-
1518), perhaps the most versatile of
Eenaissance men, designed a “wet
cloth” mask for chemical warfare
and an underwater breathing device
with a {loat and snorkel-like tube.

Concurrent with the birth and
growth of the Industrial Revolution
in the 1800%, primitive face masks
and respirators began to appear in

Hack points out typical half-masks during intensive respirator

instruction sessions, The training course was heavily attended by
interested OSHA personnel.

some industrics and mines. Silicosis,
the respiratory disease caused by
rock dust, afllicted thousands of
miners and dramatized the need for
respiratory protection for American
workers.

In 1919, the U.S. Burcau of Mincs
began  approving  self-contained
breathing apparatus and gas masks.
Other agencies of the federal gov-
crnment, such as the Atomic Encrgy
Connnission, predecessor of today’s
Encrgy Rescarch and Development
Administration, have investigated
the use of respirators for the pro-
tection  of  workers  exposed  to
scerious health hazards. In some in-
dustrics, labor-management negoti-
ations have brought about stringent
requirements for respirators to pro-
tect workers” health and safety.

Nevertheless, usage of respirators
in industry ag a wholce until rccently
has been ueither widespread nor
uniform, depending more on the
benevolence of a given company
and interpretation of loose recom-
mendations  than upon national
standards and fedcral requirements
enforced by inspection. In 1970,
the passage of lepislation with far-
rcaching implications by the U.S.
Congress, the Qccupational Health

and Safety Act, made respirators a
“whole new ball game.” Standards
previously adopted in 1969 by the
Amcrican National Standard Insti-
tute  (ANSI), which were rccom-
mendations but not requirements,
that pertained to respiratory pro-
tection became the first sections of
OSHA’s  respiratory  regulations,
now backed by the “clout” of fed-
cral inspection and cnforcement,
All places of cmployment  except
governmental agencies were broadly
covered in the act, from shipbuild-
ing to rock bands. Suddenly, Ameri-
can industry became conscious of
the neced to protect its employces
from respiratory health hazards.
"L'oday, there arc about a dozen
manufacturers of respirators who,
while not relcasing sales figures, ad-
vertise vigorously in trade journals
and apparently enjoy significant
markets. Unofficial cstimates place
respirator sales at up to $100 mil-
lion a year, with an annual 10-15
per cent annual growth anticipated.
The copper mining and smelting
industry of Arizona alone requires
respirators for 20,000 employees.
With this sort of present interest
and future growth, small wonder
that the LASL respirator section,
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which has developed unique exper-
tise through its work in respirators
since the early 1950%, believes
strongly that the time has come to
move its respirator know-how di-
rectly into the hands of industry
through training courses held in
key cities throughout the country.

Shall, Should, and May

Because the Occupational Safety
and Health Standards regulations
pertaining to respirators, popularly
called ““1910.134,” have stringent
guidelines for the selection, use, and
maintenance of respirators as well
as for the administration of respi-
rator programs, and because they
present, especially to the novice,
difficulties in interpretation, the
first day of the Respiratory Train-
ing Course was dedicated largely to
explanations of these requirements
and how typical industries can set
up respirator programs in compli-
ance to them.

In general, the requirements are
stated in terms of “shall,” “should,”
and “may.” “Shall” is a mandatory
statement and requirements stated
with “shall” are clear-cut. Not so
with “should” and “may.” It takes
some doing to relate these types of
guidelines to other “blanket” re-
quirements that may or may not
take precedence, and with current
interpretations and policies of
OSHA. II this sounds confusing, it
also explains why the topic required
almost a day to clarify for the stu-
dents.

In addition, some industries also
comply with regulations issued by
other agencies, such as by the Nu-
clear Regulatory Agency, and by
state and local governments.

Fun and Games

On Wednesday, the second day
of the course, the fun and games
began. Perhaps a hundred respira-
tors were displayed and, with the
legalisms behind them, the pupils
could begin to learn what respira-
tors in the palpable as well as the
abstract were all about.

Hack took the stage at the be-
ginning and dealt in some funda-
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mentals. Respirators can be classi-
fied in various ways, he said. One
way is by the size of the face mask.
A quarter mask extends from the
nose to above the chin. Hack called
it the cheapest, smallest, simplest,
most common—and least reliable.
However, the latter is no disad-
vantage under the proper condi-
tions, such as where levels of rela-
tively low toxicity are encountered
and where less-than-perfect perform-
ance would pose mno significant
hazard.

The half-mask extends to below
the chin, is more stable, and thus af-
fords greater sealing protection.
The full facepiece covers the eyes
with goggles or visor as well as ex-
tending below the chin, affords the
greatest sealing protection, and is
used in more hazardous situations
and with self-contained and air-
supplied systems, such as equipment
for firefighters.

Pritchard’s “act,” which followed,
elaborated on the more sophisti-
cated equipment for self-contained
and air-supplied systems. Self-con-
tained systems use air tanks, as for
scuba gear, while air-supplied sys-
tems rely on compressed air from
hoses. Some systems are dual with
provisions for the user to draw on
either tanks or hose.

The subject of providing suitable
air to be compressed in tanks proved
to be a technology in itself, as it may
not be sufficient to draw air from
the atmosphere in proximity to the
cxhaust from the compressor
engine. Vaporization and combus-
tion of lubricating oil in the com-
pression unit is a special problem.
Temperature monitoring, carbon
monoxide measurement, and the
use of compression units that dis-
pense with oil lubrication are 3 of
the solutions. Another is to “manu-
facture” air from liquid oxygen and
nitrogen, bypassing the problems
ol compressing natural air entirely.

Douglas then “took the spotlight”
to discuss filters. Basically, these are
designed for 2 functions: to screen
out undesirable particles and to
neutralize or remove toxic gases and

vapors. A filter designed for one
purpose may be useless for the
other, and more than a few health
problems have arisen from workers
using the wrong type of filter.

A common and cffective type of
particulate filter relies on an elec-
trostatic charge imparted to the
filter material, typically a wool felt,
during manufacture. This principle
works well unless the charge is dis-
sipated by excessive humidity or
heat. Most face masks incorporate
exhaust valves so that the heat and
humidity of the wearer’s exhala-
tions are expelled directly to the
outside atmosphere so as not to
impair the filter’s efficiency.

Other particulate filters do not
rely on electrostatic charges, but on
simple filtration. Chemical filters,
called canisters or cartridges ““in the
trade” and designed to remove toxic
gases and vapors, rely on activated
charcoal or a chemical agent to neu-
tralize or absorb toxic substances.
A few filters combine both func-
tions.

Hack returned to discuss some
of the facemask evaluation results
learned at LASL and found him-
self involved in one of the livelier
discussions of the day. Briefly,
LASL has long tested face masks on
a variety of subjects selected to rep-
resent the distribution of facial
types in the population at large. T'o
measure sealing effectiveness, LASL
compares the contaminants mea-
sured in the atmosphere surround-
ing a subject with the contaminants
detected within the facemask of the
subject. The ratio of the first to the
second produces an index, called
the Protection Factor, allowing
comparison of the protection af-
forded by one facemask against
another as well as being useful for
other computations.

Richard Whittier, OSHA, chal-
lenged the Protection Factor as
being misleading, holding that the
only measurement of interest in-
sofar as the user’s safety is con-
cerned is that of the contaminants
within the mask. As is so often
true in arguments of more than



Above, Richard Ronk, OSHA, tests the
sealing effectiveness of his face mask by
“puffing” adoriferous vapor ubout the
mask. Abave right, Daryl Douglas, H-5,
and Linda Anku, OSHA, help Raymond
Lloyd, Maryland Department of Labor,

adjust his mask during a “hands-on®
session, Right, The Atom editor, Jack
Nelson, ISD-1, learns more about the
respirator “business” from John Pritchard,
H-5, and Arthur Gass, OSHA.,

basic nature, there appeared to be
merit on botl: sides. On the onc
hand, the Performance Tactor is a
uselul numerical statement of a
respivator’s efliciency. On the other
hand, it is undeniably troue that the
only measurcment that matters in
the end iy the araount of hazardous
material being inhaled by the respi-
rator user. 'T'he debate subsided
with the recognition that more than
Protection I'actors arve involved in
respivator sclection and that these
should be applicd with judgment
and used along with other criteria,

Figting respirators to humang—
and getting them to use respirators--
is a Medgling art or scicncee, or both.
One manulactarer cmploys a sculp-
tor to make models of various
bhuinan heads on which pilot-mode]

masks arc fitted. This manufac
turcr scores well overall in having
its masks fit a wide varicty of
people. Somewhat ignored until
recently have been fitting masks to
female Taces, generally smaller than
those of males, and in allowing for
cyeglasses, now worn by about 60
per cent of the adult population.
Assuming that proper masks arc
properly fitted, a problem still re-
maing in getting workers o use
them and use them correctly. Respi-
rators at best are uncomfortable,
and when the need to wear them is
not well understood and aceepted,
some employees will not willingly
wear them. In some work places, un.
protected  masks and  respirators
have been found hapging from pegs
collecting toxic dust in the process.

Upon use, these masks may produce
an atmosphere within the mask
more heavily contaminated with the
dust than if the user were not wear-
ing a mask. Education and train-
ing are the most promising answers.

Pritchard then discussed testing
respivators for use. "Testing is clas-
sified as qualitative and quantita-
tive. Qualitative testing is the casi-
est, and cheapest, but not the most
scientilic method.  Essentially, it
relies on the user detecting an odor,
such as banana oil, rcleased in close
proximity to the respirator, and
other means dependent upon the
uscr’s senses. Quantitative testing,
the means used cxtensively by
LASL, rclies upon nonsubjective
clectronic means to obtain specific
measurements. While superior from
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a scientific viewpoint, such equip-
ment might cost $10,000 or more.
This kind of investment may be
justified for large users of respira-
tors, but LASL instructors stressed
that the qualitative methods are
perfectly adequate and are the
minimum acceptable for a respira-
tor-fitting program.

Other problems dealt with in-
clude fogging from cold (fogproof-
ing sprays work well except in ex-
treme temperatures), beards, side-
burns, mustaches, and whiskers (a
2-day growth of whiskers on a usu-
ally clean-shaven face can affect per-
formance), dental plates and bridges
(abnormal pressures within masks
can dislodge them), and communi-
cations. It is almost impossible to
be heard while wearing a respira-
tor. One cffective device utilizes a
transmitter-receiver placed in the
ear where it does not interfere with
the fit of the mask itself.

Afternoon sessions were, for the
most part, devoted to letting the at-
tendees put on various respirators,
test them [or leaks, and disasserble,
inspect, and clean them. If the
verbal and written instruction that
preceded this “hands-on” event had
not convinced participants that res-
pirators were a complex subject,
actually handling and breathing
through them did.

Praise for the expertise of LASL
instructors and the thoroughness
of the curriculum was unanimous.
A few participants offered construc-
tive suggestions toward improving
the presentation from a communi-
cations point of view, such as by
letting pupils handle and become
familiar with respirators at the be-
ginning of the course. All agreed
that the content was unique and

embodied coherent information
from one source available no-
where else.

As the interest in and need for
respirators continue to grow, $so
will the need for information and
training. Which is why Group H-5s
“troupe” has been travelling about
with LASL’s unusual “Respirator
Road Show.” &
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Culled from the January and February, 1966, files
of The Atom and the Los Alamos Monitor by Robert Y. Porton

Saved by the Bell!

The old log cabin on Pajarito Road has been reprieved from
doom. Not only that, it will be marked with a sign relating its origin
and historical significance. The action was decreed by AEC Area
Manager Charles Campbell in response to reports that a new
hydrogen pipeline would require removal of the homestead cabin

near the entrance to Ten Site. Campbell said the pipeline will be
rerouted.

Appointment:

Harold Agnew, W-Division Leader, has been named Chair-
man of the Army Scientific Advisory Panel. He replaces Finn
Larsen who has become Deputy Director of Defense for Research
and Engineering. In his new post, Agnew is also an ex-officio mem-
ber of the Defense Science Board, an advisory group of 28 scientific
and industrial leaders that counsels the Secretary of Defense on the
needs and opportunities presented by new scientific knowledge
relating to weapons systems.

Ten Named AIC Fellows

Ten laboratory chemists have been elected Fellows of the Amer-
ican Institute of Chemists. The professional society confers Fellow-
ships on “chemists or chemical engineers who have achieved full
maturity in their professions as evidenced by their records of out-
standing scientific accomplishments or by having attained positions
of distinction or responsibility.” LLASL staff members honored are:
Robert Fowler, Thomas Keenan, William Keller, Joseph Leary,
Robert Mulford, Clayton Olsen, Sherman Rabideau, Leslie Red-
man, Louis Smith, and Glenn Waterbury.

Teachers Worried

The Los Alamos County Board of Educational Trustees was
asked for guidance this week on student disciplinary problems by
a delegation of teachers. The feeling of the board generally was
that school discipline was a growing national problem indicative
of the changing character of the country and that it couldn’t be
solved by board edict. High School Principal George Joyce said
that about 2 per cent of the students take up 80 per cent of the
High School administrators’ time.
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Guests

Visiting DP Site to review plutonium
handling methods on Jaruary 12 was
R. W. Roberts, ERDA Assistant Admin-
istrator for Nuclear Fnergy, and Don
Vieth, ossistant to Roberts. Left to
right: Richard Taschek, wussociate di-
rector for research, Vieth, Roberts,
Harold Agnew, Director, Sam McClan-
ahan, and Richarel Kent, both CMB-11,

Speaking ot a LASL colloquivm on
December 2 wos  MNobel Laureate
George Beudle of the Depariment of
Biology, University of Chicago. His
topic was “The Mystery of Maize”
The study of corn provides importunt
clues to the development of prehistoric
cultures in the Western Hemisphere.
Here Donald Petersen, alternate H-
Division leader, looks at corn samples
with Beadle.

Willitm Bode, (right), staff member
of the ERDA-International Security
Affairs Division, visited LASL on De-
cember 3 to inspect various weapons
and energy progroms, here chats with
Jahn C. Hopkins, J-Division leader, and
Duncan  MacDougall, associate  di-
rector for weapons, during his tour.

On November 26, Major General
Ronald  Adams, USAF  (right), «and
some 20 officers and civilians attached
to the Kirtland Air Force Base visited
LASL for briefings and iours. Below he
makes o point with Herman Deinken,
Group ADWP-1 associate leader, in
the Brown Room,
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Is this some vehicle from outer space? A wire contraption
around a light source? It's neither, but rather is a model
of a molecular crystal structure generated by computer
for Group CNC-4.

However, it represents a great deal more than that. The
printed page cannot convey its remarkable property of
being not only 3-dimensional, but of presenting different
perspectives from different viewing angles. For more on
how it's done, see the article beginning on page 6.



